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[57] ABSTRACT

A timing gear device includes a first rotatably sup-
ported shaft, a first gear, having a predetermined num-
ber of circumferentially spaced teeth, engaged on and
carried by the first shaft and a second rotatably sup-
ported shaft spaced from the first shaft. A second gear
having a predetermined number of circumferentially
spaced teeth is engaged on and carried by the second
shaft. The first gear and the second gear are engaged
with each other. A timing device is provided for chang-
ing the rotative position of the second shaft and the
second gear in relation to the first shaft and the first

- gear. The timing device includes a single primary key-

way in one of the second gear and the second shaft and
a plurality of secondary keyways in another of the sec-

ond gear and the second shaft. The secondary keyways

have differing configurations. A key is provided in the
primary keyway. The key is engaged in a predeter-
mined one of the secondary keyways to establish a
driving engagement between the second shaft and the
second gear.

20 Claims, 3 Drawing Sheets
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1
TIMING GEAR HAVING DIFFERENT KEYWAYS

BACKGROUND OF THE INVENTION

Internal combustion type engines employ a crank-
shaft to drive an apparatus to which the engine is con-
nected, typically a vehicle of some sort, and a cam shaft
- to regulate the opening and closing of intake and ex-
haust port valves in the engine. Normally, sprocket and
chain type timing means are employed in e.g. automo-
bile engines to interconnect the crankshaft with the cam
shaft although interengaging teeth are also used. The
timing of the opening and closing of the intake and
exhaust port valves relative to the position of the pistons
of the engine is extremely critical. Adjustment of valve
timing represented by, e.g., 1° or 2° of rotation of the
crankshaft relative to the cam shaft can change the
character of the engine.

It 1s desirable to advance or retard the timing of an
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of a predetermined number of teeth on the gear plus a
predetermined incremental distance of adjustment ef-
fected by rotative movement of one gear a distance
from one of the keyways to the next adjacent keyway
and aligning to the mating gear by aligning the appro-
priately marked tooth.

However, one of the difficulties with this known gear

- 1s that i1ndicia need to be provided on the face of the
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gear, typically by stamping, to distinguish one keyway
from another. The stamping process adds a manufactur-
ing step which, of course, increases production costs. In
addition, by having to label the several keyways on the

~ gear (as well as selected teeth) with symbols, the gear
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engine in order to change the power vs. rpm range of 20

‘the engine. For example, one would wish to advance
the timing in order to shift the peak torque range of a
particular engine to a lower rpm setting. This would be
advantageous, e.g., for trucks, off-road vehicles and the
hike. In contrast, one would wish to retard the timing in
order to shift the peak torque to a higher rpm setting.
This may be advantageous for race cars, race motorcy-
cles and the like. In general, it is desirable to have the
ability to adjust the timing of engines for various types
of vehicles such as trucks, passenger cars, off-road vehi-
cles, motorcycles, snowmobiles, airplane engines, boat
engines or even lawnmower engines.

Adjustment of the relative position of the crankshaft
and the cam shaft in relation to each other is thus some-
times necessary. Such adjustment frequently requires
that the shafts be adjusted circumferentially a distance
equal to a fraction of the circumferential extent of one
tooth of one of the gears or a distance equal to the
circumferential extent of one or a multiplicity of teeth
plus a fraction of the circumferential extent of one
tooth. Where gears are subject to little force and abuse,
they can be fixed to their shafts by lock bolts, set screws
or the like so that any desired amount of turning and
adjustment of the gears on their related shafts can be
effected. However, in heavy duty use, such as in auto-
mobile engines and the like, the use of such fasteners is
madequate Accordingly, keys and keyways are pro-
vided in this type of environment to provide accurate
indexing of the gears and to provide a secure driving
engagement between a gear and its shaft. However,
with the use of keys and keyways, difficulty has been
experienced in adjusting the timing for relative rotative
position of the gear shafts other than a distance equal to
the circumferential extent of one or a number of teeth of
one of the gears. In such cases where the adjustment
needs to be less than the circumferential extent of one
tooth, a new keyway has to be cut into the gear in order
to so adjust the gear in relation to its shaft.

In one known improvement on a gear having only a
single secondary keyway and in which gear new key-
ways need to be cut on an as needed basis, a gear is
known which has a plurality of circumferentially
spaced secondary keyways such that a key of the associ-
ated shaft can be engaged in a selected one of the key-
ways tn order to effect the desired rotative adjustment
between the shaft and the gear. In this known type of

gear, the secondary keyways are spaced circumferen-
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tially apart a distance equal to the circumferential extent

face will contain a sizeable number of symbols which
may tend to confuse the mechanic due to the gear’s
cluttered appearance.

Accordingly, it has been considered desirable to de-
velop a new and improved timing gear device which
would overcome the foregoing difficulties and others

while providing better and more advantageous overall
results.

BRIEF SUMMARY OF THE INVENTION

In accordance with the present invention, a new and
improved timing gear device is provided.

More particularly in accordance with this aspect of
the invention, the timing device comprises a first rotat-
ably supported shaft and a first gear, having a predeter-
mined number of circumferentially spaced teeth en-
gaged on and carried by the first shaft. A second rotat-
ably supported shaft is spaced from the first shaft. A
second gear, having a predetermined number of circum-
ferentially spaced teeth is engaged on and is carried by
the second shaft. A means for engaging the first gear
and the second gear are provided. A timing means al-
lows for the changing of the rotative position of the
second shaft and the second gear in relation to the first
shaft and the first gear. The timing means comprises a
single primary keyway in one of the second gear and the
second shaft and a plurality of secondary keyways in
another of the second gear and the second shaft. The
secondary keyways have differing configurations. A
key in the primary keyway is engaged in a predeter-
mined one of the secondary keyways to establish an
accurate indexing of the gears and/or a driving engage-
ment between the second shaft and the second gear.

According to another aspect of the invention, the
secondary keyways are spaced apart a distance unequal
to the circumferential extent of one or a plurality of
teeth of the second gear.

According to still another aspect of the invention, the
first and second gears are sprocket gears and the means
for engaging the gears comprises a chain or a toothed
belt which is looped around the first and second gears.

According to yet another aspect of the invention, the
first and second gears are spur gears or helical gears and
the means for engaging comprises intermeshing teeth of
the first and second gears.

In accordance with another aspect of the invention,

the differing configurations on the secondary keyways

include a keyway having an arcuate closed end.

In accordance with still another aspect of the present
invention, the differing configurations of the secondary
keyways include a keyway having a wedge-shaped
closed end. |

One advantage of the present invention is the provi-
sion of a new and improved timing device that can be
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used in any instance where a timed relationship is re-
quired between rotating objects such as gears, cam
wheels, trigger wheels and the like.

Another advantage of the present invention is the
provision of a timing gear device which does not have

the cluttered look of the known timing gear devices.
Still another advantage of the present invention is the

provision of a timing gear device which is more easily
handled by the mechanic since it is less likely to confuse
the mechanic.

Yet another advantage of the present invention is the
provision of a timing gear device which can be manu-
factured at lower cost. :

A further advantage of the present invention is the
provision of a timing gear device which has a plurality
of secondary keyways that have differing configura-
tions.

A still further advantage of the present invention is
the provision of a timing gear device that can be
adapted for use as a spur gear or a helical gear as well as
for use as a sprocket gear.

Still other benefits and advantages of the invention
will become apparent to those skilled in the art upon a
reading and understanding of the following detailed
specification.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may take physical form in certain parts
and arrangements of parts preferred and alternate em-
bodiments of which will be described in detail in the
specification and illustrated in the accompanying draw-
ings which form a part hereof and wherein:

FIG. 1 1s a side elevational view of a known sprocket
gear; ~

F1G. 2 1s a side elevational view of a pair of con-
nected sprocket gears according to the preferred em-
bodiment of the present invention;

FIG. 3 1s an enlarged exploded perspective view of a
sprocket gear and its shaft as shown in FIG. 2;

FIG. 4 1s a greatly enlarged front elevational view of
a portion of the gear of FIG. 3; :

FIG. §1s a greatly enlarged front elevational view of
another portion of the gear of FIG. 3; and,

FIG. 6 1s a front elevational view of a pair of inter-
connected gears according to an alternate embodiment
of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED AND ALTERNATE
EMBODIMENTS

Referring now to the drawings wherein the showings
are for purposes of illustrating preferred and alternate
embodiments of the invention only and not for purposes
of limiting same, FIG. 2 shows the subject new timing
gear device A according to the present invention. While
the timing gear is illustrated in FIG. 2 as being utilized
in a sprocket gear environment, it should be appreciated
that the timing gear device can also be utilized in a spur
gear environment, as shown in FIG. 6, as well as in
other environments.

With reference now to FIG. 2, the timing gear device
includes a first shaft 10 and a first gear 12 having on an
exterior periphery thereof a plurality of teeth 14. The
shaft has located thereon a primary keyway 16 in which
sits a key 18. The key extends also in a secondary key-
way 20 communicating with a central shaft receiving
opening 22 of the first gear 12.
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Spaced from the first shaft 10 is a second shaft 30.
Cooperating with the second shaft is a second gear 32
having a plurality of teeth 34 located on an outer pe-
riphery thereof. With reference now also to FIG. 3,
located in the second shaft 30 is a primary keyway 36 in

which is positioned a key 38. A plurality of secondary
keyways 40, 42 and 44 are located 1n a spaced manner

“around a central shaft receiving opening 46 of the sec-

ond gear 32. An engaging means 50 engages the first
and second gears 12 and 32. If the gears 12 and 32 are
sprocket gears, the engaging means can be in the form
of a chain 52 as 1s illustrated. While a chain 52 is illus-
trated in FIG. 2, it should be appreciated that other
flexible teeth engaging bands such as a toothed belt
could be employed instead of the chain, as i1s well
known to those skilled in the art. -

The known sprocket gears of this nature, such as the
gear 60 illustrated in FIG. 1 have a plurality of sprocket
teeth 62 provided on an outer periphery of the gear and
a plurality of secondary keyways 64, 66, and 68 that are

~ spaced around a central shaft receiving opening 69 of
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the gear. For such gears, a set of first indicia 70, 72 and
74 are located immediately adjacent each keyway. The
indicia 70, 72 and 74 differ in shape from each other
such that the first indicia 70 could be a circle, the second
indicia 72 could be a rectangle and the third indicia 74
could be a triangle as i1llustrated. Spaced from the first
set of indicia is a second set of indicia 76, 78 and 80
which correspond to and are spaced from the first set of
indicia and are located adjacent to a respective tooth of
the sprocket gear. The first pair of circular indicia are
separated by an angle of 45°, the second pair of rectan-
gular indicia are separated by an angle of 49° and the
third pair of triangular indicia are separated by an angle
of 41° (from the centerline of the keyway to the center-
line of the tooth in each instance). In this way, the tim-
ing of the shaft driven by the gear could be adjusted in
relationship to the other gear of the system, such as in
the system of FIG. 2. |

One of the problems with this known prior art
sprocket 1s that the face of the sprocket needs to be
stamped twice to stamp on it all the indicia which adds
an extra production step and increases manufacturing
costs. In addition, the face of the sprocket becomes
fairly cluttered and may lead to the confusion of the
mechanic who is attempting to adjust the timing of the
shaft to which the gear is connected.

Accordingly, the inventive gear 32 as shown in
FIGS. 2 and 3 comprises a plurality of differently
shaped secondary keyways 40, 42 and 44 spaced around
the central shaft receiving opening 46. The first of these
keyways 40 has a substantially circular closed end 90 as
best shown in FIG. 4. The second of the keyways 42 has
a substantially rectangular closed end 92 as is shown in
FIG. 3. The third of these keyways 44 has a substan-
tially wedge shaped or triangular closed end 94 as
shown in FIG. 8. The circular closed end 90 is associ-
ated with a circular indicium 100 located immediately
adjacent one of the teeth 34. Similarly, the rectangular
closed end 92 is associated with a rectangular indicium
102 provided adjacent one of the teeth 34. Finally, a
triangular indicium 104 is located adjacent one of the
teeth 34 and is associated with the wedge shaped or
triangular closed end 94 of the keyway 44.

Thus with the invention disclosed herein only one set
of indicia, immediately adjacent a respective one of the -
teeth 34 of the sprocket gear 32 is necessary thereby
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eliminating the second set of stamped indicia disclosed
in the prior art gear 60 of FIG. 1.

It 1s evident that as many keyways can be prowded as
are necessary and are capable of being cut into the gear
as himited only by structural strength considerations for
the gear. In the present invention, three such keyways
‘are provided for the specific size of gear 32 illustrated.
As mentioned, however, any other suitable desired
number of keyways and teeth can also be provided. It is
evident that if more keyways are provided, additional
geometric shapes are needed for the closed ends of such
keyways. Such shapes could be, e.g., a cross or a hexa-
gon or the like. |

If desired, the gear 32 can be made of a suitable con-
ventional material such as 1144 steel. The tooth hard-
ness for the gear 32 can be on the order of 45 to 55 on
the Rockwell C hardness scale if desired. The gear 32
~ can have twenty-two (22) teeth with a pitch of 0.375
inches and a pitch diameter of 2.622 inches if desired.
The shaft 30 to which the inventive gear 32 is secured
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can be either the crankshaft or the camshaft of a con-

-ventional internal combustion engine.

If desired, the gear 32 can have the middle keyway 42
serve as the standard or original equipment manufac-
turer (OEM) keyway. The other two keyways 40 and
44 serve, respectively, to advance are retard, by a set
number of degrees, the timing of the engine to which
the gear 32 is connected. In the preferred embodiment
tllustrated, this advance and retard of timing is by 4
degrees. It should be appreciated, however, that any
other number of degrees of advance and retard of tim-
ing could also be accomplished by a suitable positioning
“of the keyways. For example, if one were to provide
nine keyways in a gear, one could advance and retard
the timing of the engine by 2, 4, 6 and 8 degrees.

The number of teeth provided on a gear of a given
diameter can vary depending on the desired tooth
height and the desired tooth spacing. For example, for a
sprocket gear having a 2.8 inch diameter and a §”
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sprocket tooth height, one could have on the order of 40

21 to 25 teeth as desired. In contrast, for the same gear
with a 4"’ sprocket tooth height, one could have 17 to 22
teeth as desired.

With respect now also to FIG. 6, while FIG. 2 illus-
trates an engaging means in the form of a chain 52 for
connecting a pair of sprocket gears 12 and 32, the same
inventive features can also be provided on spur gears. In
- this regard, a first shaft 110 is provided with a first gear
112 having on its outer periphery a plurality of teeth
114. A primary keyway 116 is located in the first shaft
110 and a key 118 is positioned in the keyway 116. A

secmldary keyway 120 communicating with a central

shaft recetving opening 122 of the gear 112 cooperates
with the key 118.

A second shaft 130 is 3paccd from the first shaft 110.
A second gear 132 1s associated with the second shaft.
The second gear 132 has a plurality of teeth 134 on its
outer periphery. Cut into the second shaft 130 is a sec-
ond keyway 136 and positioned therein is a second key
138. Cooperating with the second key 138 is a second-
ary keyway 140 which, together with additional sec-
ondary keyways 142 and 144, is cut into the second gear
132 and is in communication with a central shaft receiv-
ing opening 146 of the gear. An cngagmg means 150 for
this combination of spur gears is provided by the re-
spective teeth of the gears themselves.

The secondary keyways 140, 142, and 144 have
closed ends of different shapes, such as was also shown
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in FIG. 3. In this way, one can eliminate the necessity of
stamping additiona! indicia into the gear 132 adjacent
the shaft receiving opening 146 thereof.

The circular closed end 140 is associated with a circu-
lar indicium 160 located immediately adjacent one of
the teeth 134. Similarly, the rectangular closed end 142
1s associated with-a rectangular indicium 162 provided
adjacent one of the teeth 134. Finally, a triangular indi-
cium 164 is located adjacent one of the teeth 134 and is
associated with the wedge—shaped or triangular closed
end 144.

Instead of employing the inventive design in sprocket
gears, as illustrated in FIGS. 1-§ or in spur gears, as
illustrated in FIG. 6, it would also be possible to employ
this design in helical gears and double-helical or her-
ringbone gears, as is known to those skilled in the art.
Moreover, it is conceivable that the design could be
employed with straight bevel gears and spiral bevel
gears as well.

The invention has been described in connection with
preferred and alternate embodiments. Obviously, alter-
ations and modifications will occur to those skilled in
the art upon a reading and understanding of this specifi-
cation. It is intended to include all such modifications
and alterations insofar as they come within the scope of
the appended claims or the equivalents thereof.

What is claimed is:

1. A timing gear device comprising:

a first rotatably supported shaft;

a first gear, having a predetermined number of cir-
cumferentially spaced teeth, engaged on and car-
ried by said first shaft;

a second rotatably supported shaft spaced from said
first shaft;

a second gear, having a predetermined number of
circumferentially spaced teeth engaged on and
carried by said second shaft;

a means for engaging said ﬁrst gear and said second
gear; and,

a timing means for changing the rotative position of
the second shaft and said second gear in relation to
said first shaft and said first gear, sald timing means
compnsmg .

a single primary keyway in one of said second gear
and said second shalft,

a plurality of secondary keyways in another of said
second gear and said second shaft, wherein said
secondary keyways have differing configurations,
and

a key in said primary keyway, said key being engaged

- in a predetermined one of said secondary keyways.

2. The device of claim 1 wherein said secondary
keyways are spaced apart a distance unequal to the
circumferential extent of one of the teeth of said second
gear.

3. The device of claim 1 wherein said secondary
keyways are spaced apart a distance unequal to the
circumferential extent of a multiple of the circumferen-
tial extent of one of the teeth of said second gear.

4. The device of claim 1 wherein said first and second
gears comprise spur gears and said means for engaging
comprises intermeshing teeth of said first and second
gears.

5. The device of claim 1 wherein said first and second
gears comprise sprocket gears and said means for en-

‘gaging comprises a flexible teeth engaging band which

1s looped around said first and second gears.
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6. The device of claim 1 wherein said key is engaged
in a predetermined one of said secondary keyways to
establish an accurate indexing of said first gear and said
second gear.

7. The device of claim 6 wherein said key 1s engaged
in a predetermined one of said secondary keyways to

also establish a driving engagement between said first
and second gears. |

8. The device of claim 1 further comprising an indi-
cium located on a side of said second gear, said indicium
being associated with one of said secondary keyways.

9. The device of claim 1 wherein said differing con-
figurations of said secondary keyways include a keyway
having an arcuate closed end.

10. The device of claim wherein said differing config-
urations of said secondary keyways include a keyway
having a wedge-shaped closed end.

11. A timing gear device comprising:

a first rotatably supported shaft;

a first gear, having a predetermined number of cir-
cumferentially spaced teeth, engaged on and car-
ried by said first shaft; |

a second rotatably supported shaft spaced from said
first shaft;

a second gear, having a predetermined number of
circumferentially spaced teeth, engaged on and
carried by said second shaft;

a means for engaging said first gear and said second
gear; and,

a timing means for changing the rotative position of
the second shaft and said second gear in relation to
said first shaft and said first gear, said timing means
comprising:

a single primary keyway located in said second
shaft,

a plurality of secondary keyways located in said
second gear, wherein said secondary keyways
have differing configurations including a key-
way having an arcuate closed end and a keyway
having a wedge-shaped closed end, and

a key 1n said primary keyway, said key being en-
gaged in a predetermined one of said secondary
keyways to establish an accurate indexing be-
tween said first gear and said second gear.

12. The device of claim 11 wherein said secondary
keyways are spaced apart a distance unequal to the
circumferential extent of one of the teeth of said second
gear.

13. The device of claim 11 wherein said secondary
keyways are spaced apart a distance unequal to the
circumferential extent of a multiple of the circumferen-
tial extent of one of the teeth of said second gear.

14. The device of claim 11 wherein said first and
second gears comprise spur gears and said means for
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engaging comprises intermeshing teeth of said first and
second gears. '

15. The device of claim 11 wherein said first and
second gears comprise sprocket gears and said means
for engaging comprises a flexible teeth engaging band
which is looped around said first and second gears.

16. The device of claim 11 further comprising an
indicium located on a side of said second gear, said
indicium being associated with one of said secondary
keyways. |

17. A timing gear device comprising:

a first rotatably supported shaft;

a first gear, having a predetermined number of cir-
cumferentially spaced teeth, engaged on and car-

,  ried by said first shaft; |

a second rotatably supported shaft spaced from said
first shaft;

a second gear engaged on and carried by said second
shaft, said second gear having a central shaft re-
ceiving opening and having a predetermined num-
ber of circumferentially spaced teeth;

a means for engaging said first gear and said second
gear; and,

a timing means for changing the rotative position of
the second shaft and said second gear in relation to
said first shaft and said first gear, said timing means
comprising:

a single primary keyway located in said second shaft,

a plurality of secondary keyways located in said sec-
ond gear and opening radially inwardly into said
central shaft receiving opening, wherein said sec-
ondary keyways have differing configurations in-
cluding a keyway having an arcuate closed end and
a keyway having a wedge-shaped closed end, and

a key in said primary keyway, said key being engaged
in a predetermined one of said secondary keyways
to establish an indexing and driving engagement
between said second shaft and said second gear.

18. The device of claim 17 wherein said second key-
ways are spaced apart a distance equal to a relative
circumferential movement between said first shaft and
said second shaft, effected by moving the key from one
secondary keyway to an adjacent secondary keyway or
a multiple thereof plus a distance equal to a predeter-
mined fraction of said relative circumferential move-
ment.

19. The device of claim 17 further comprising an
indicium located on a side of said second gear, said
indicium being associated with one of said secondary
keyways and being located adjacent one of the teeth of
said second gear.

20. The device of claim 19 wherein a plurality of
indicia are located on said second gear each indicium
being associated with a respective one of said secondary
keyways and being located adjacent respective ones of

the teeth of said second gear.
* % * %X %
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